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l. IUMMARY

In Uy, 1986, the Nationd Indtitute for Oooupetiond Sefety and Hedlth (NIOSH) recaived arequest to evdlugte the
naelevdsfoundinthesmdl auter aeadt Chanmpion Intemetional Carporation's pepar mill located in Hamilton,
Ohio. Wakeaswereconcamed thet oneparticular peper autter inthesmdl autter areawas much louder thenthe
aher autasin theareaand thet ahezard to ther hearing exided. During the opening conferance of the hedlth hezard
evadugion, it wes disoovered thet the company hed dreedy faricated anendoaurefar theratary knifelblededf the
pepa autter inguedion andwesplanning toingdl it. 1t wasagresd to messure the sound from themechinebath
beforeand dter theingtdlation of theendosure

Naisearveyswereconduded in Uy and November, 1986, toinvestigee thedfedson thenaielevdsfrom the
endosrewhichwesinddled baweanthetwo suvey dates Areasamging wespafomed with adaionery
GanRad Modd 1982 Predson Sound Levd Meer with odave bend cgpetilitiesmounted onatripod. The
persond noisedosmery ussd Merasonic Mood do-301 Merdoggarswhichwerewom by the peper cutter
opardarsthroughaut theentirewark shift. Miarophonesfrom the Merdoggerswerelocated on theworkas dhirt
adlas

Theresitsof theareanase sampling showed andiseredudion of 13 deabdson the A-weghted dowv weighting
newark (0B(A)) esafundion of theknife ladeendosure, gaing from veluesof 108 dB(A) priar toindéllaionto 95
dB(A) dter exdoang theblade Honvever, the parsond noisedosmery resuitsshowed litle dengefromthe
preedoareto pod-endosresamaing paiod. Theaght hour TimeWeghted Average (TWA) vauesranged
from85t0 91 dB(A) during the Uy Srvey and from 86 to 92 dB(A) during the Novamber noisesurvey. This
goparant paradox wes patidly explained to betheresLit of dfferent oparatorsar different waghtsof pepar. 1t does
however, paint out the difference betwean naise expoarestowarkersand naiselevd sbeing emitted by mechinary.

A noiehezardd wesfound toexid inthe el autter areadf the pgper mill. Thepatentid for exaessnoiseexposure
wasreduoad by endoang theratary knifeblade, however dght-hour TWA vduesinexcessof 85 dB(A) wae
commonintheareaeven dte thebladewasendosed. Recommandationsto further reducethenoisehezard and to
protect theworke's heating areprovided in Section V11T of thisreport.
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[l. INTRODUCTION

In Uy, 1986, NIOSH recaved arequest o invedigete thenoiselevdsfound in thesmdl autter areadf Champion
Intemetiond Caparation'sHamilton, Chiomill gparations: Warkerswere concamed about thehigh noiselevds
foundinthisareadf the pgper mill and the passihlity of heaingloss: Theconoam ssamed tofoousan anepatticular
pepe auter, aCak-Aiken 76" wideautter witha25' damde ratary knifelblade Theautter hed bean previoudy
redesgned to dlow feder papear autting Joesdisto bedatained with thismedchinery. Shartly dter thednange the
company begen to recdve complantsabout thenoielevdsinthesmdl autter area. Because o this the
coparaionsengneasdesgned an endodureto be put around theratary bladein an atempt to reducethenaise
levdsfromthecuiter. It wasdedded thet NIOSH would conduct anoisesurvey of thesmdl autter aeaintwo
phesss Thefirg phesewould incaporate both areaand parsondl samping of thesmdll autter areabdfarethe
endosrewasput intoplace. The saoond phesewould repeet the earier sampling prooadlres ter the compary
hed put theendcaureon the Clark-Aiken peper cutter. NIOSH provided Champion Intemationdl Corparation and
thereguedtiar inteim repartswith the naise sampling resultsin Augu, 1986 and Deoamber, 1986.

1. BACKGROUND

Anealier NIOSH dudy investigeting noiselevelsin the peper meking induery @ hed found meen ndiseintensity
levdsdf 914 dB(A) far the pgper auttarsurveyed. Thissamesudy do showved thet warkerswho weredassfied
ashavingjdswherethenoiselevdsexassded 89 dB(A) exhibited agrowthin heating lossasafundion of theage
of trewarke. Thekindsaf peper cuttarssurveyad inthiseatlier Sudy weredf amilar desgn and oparation asthe
mechineslocated inthegmdl autter areadf Champion Intamationdl.

TheHamilton, Ohiomill produces pgper from pulp a thisfaality. Much of theprodudionisconvarted into severd
dfferet kindsof finshed pgper produdswhich aeshippad to augomas: Onedf the convearting processssisthe
auiting of shegisaooording to autome gpadificationsfromthelargerdlisof peper menufadured a thislocaion. The
pepa cutter mechinedf concamisonedf seven auttarslocated inarow inan endosad patt of thepgper mill. Two
sngeopaator peper cuttarsarelocated on gther sdedf thetwo oparator Clark-Ailken cutter. Located diredtly
behind therow of cuttersisadorageareawharerdlsaf pgpear produoad dsavherein the pepar mill arekeat until
nesdied for upooming customer ardars: Benind therdll doregeareaisacdendar oparaion wheretherearelocated
35cdada mechines Thesemechineswerein goaration duning thetime paiodswhen naise sarpling wes
condudted. Infront of therow of peper auttarsisan aldeway for lift trudk treffic and acement blodk dvidng wall.

TheClak-Aiken cutter oparates by feding peper from rdlisthrough the autter and under aratary knifeblade
whichisatached toacylinder. Theoylinderishdlow andisdiven by asaiesof mad andfiber gearslocated onthe
ddedf themechine Theshedsdf aut peper aretrandarad toaskid by meansof amoving bdt sydem. Theratary
knifeladeend oarewhich hed been felicated by theenginearing dgpartment of Charmmpion Intemetiondel wes
compossd of No. 16 gaugeduminum shest metd with theinsdeareadf the'tap and Sdeshaving 2 acoudiicd foem
duedtoit. Theendosurecovared theantiretop helf of theknifededeaswel asextendingdoan 6' bdow thecanter
lireinthefront of theknifeg/linder. Theprefaricated endosurewasingdled by themill'smeintenence persord
fdloningthe Ly naisesurvey.



IV. EVALUATION DESGN AND METHODS

Svanindvidldswithinthesmdl cutter areadf themill wearechosen towear parsondl naise sampling devicesfar two
conssoutivewark days: Thessvenworkersinduded the two oparatarsfrom the high Speed peper autter invalved in
theendosreingdlation (peper autter #20), thetwo cutter oparatorswiho hed towork diredly next toand onather
gded thenaser autter (paper cuitars#19 and #22, repadtively), the arane gperator who fumished rdlls of peper to
the cutter of concam, and two cutter gperatarsrom the high gpesd autter (peper cutter #15) located ontheend of
therow of cuttersgopraximetdy 100-150 fet fram the Clark-Aiken cutter. Thissampling strategy wias used for
bath the Uy and Novambar nosesuveys Honvever, thecompeny'sraiaing hift shedulewesuch thet differant
workersweretested during thetwo survey paiods

The parsond nase messramaiswaretaken with MerosonicsMaodd 301-co Merdoggerswith 1/8° renate
micophoneswhichweredippad to theshint adllars of theteted warkas Thesenoise samplesweareadlledted over
theatiredght hour wark dhift o aslong asthewarker wasa hiswork dation. Thedosmeierswerenat taken off
during thelunch paiod. Nase deta.cdllected with the Metrd oggerswere andlyzed with aMerosonicsModd 653
Meroreede. TheMeroreeder dso dlowed for the dorage of the detaonto megnetic tape

Additiond areanaise messramantsware dbtained with aGanRed Mood 1982 Rredson Sound Levd Meer
which hed been mounted onatripod. Thissound levd meter hes odtave bend messremant cpebilliiesaswell as
theA, B, C, and"fla" waghing newarks Theareamessreamatswaretaken a exadt locationsaround the
Clak-Aiken paper cuiter 0 thet the pot endosre reedingswould be comparaileto theeatlier reedings: All sound
uvey equpmant wes cdibrated beforeand dter ssamleswere taken aooording to menufadiurers indrudions with
traegble cdibration sourcesfram the Nationdl Buresu of Siandards

V. EVALUATION CRITERA

Expoaretohighlevdsaf nosemay causetamporary or pammenant hetingloss: Theextent of damege depends
primaily upon theintengty of thenoiseand theduration of theexposure. Thareisebundant gaidamidogical and
|laboratory evidenoe®? thet protracted noiseexposLre above 90 dB(A) causss hearing lossinapartion of the
exposed populaion.

The Oooupetiond Sty and Hedth Adminigraion's(OSHA) exiing dandard far oooupetiond expoauretonaise
(29 CFR 1910.95) goadifiesamaximum pamissbleexposrelevd (PEL) of Q0 dB(A)-dow regoonsefor a
duraionof 8hoursper day. Theregulaion, in cdaulating the PEL, usesab dB timelintensity treding rdaiondhip.
Thismeansthd inarder for aperson to beexposed to naiselevdsaf 5 dB(A), theamount of imedloved & this
expoarelevd mus beautinhef inorder to bewithin OSHA'sPEL. Conversdy, apasonexpossd to 85 dB(A) is
dlomedtwiceasmuchtimea thislevd (16 hourg) andiswithin hisdally PEL. BahNIOSH, initsOritariafor a
Recommended Sandad®, and the Amaican Corference of Govammenid Induetrid Hygienits(ACGIH), inits
Threddd Limit Vaues(TLVS9, proposean exposurelimit of 85 0B(A) for 8 hours 50B lessthenthe OSHA
dandad Bath of theselatter two aitaiadso usea5 dB timelinensty trading rdaionghipin calaulating expoare
lirmits



Timewdghted average naelimitsasafundion of equosredurdion aeown asfalons

Duration of Expoaure SoundLevd ((B(A)
(hsth) NIOSH/ACGIH OSHA

16 80 &
8 8 0
4 0 %
2 % 100
1 100 106
12 106 110
14 110 115+
18 115+ -

**

* Noexpoaureto continuousar inlemittent noiseinexcessof 115dB(A).
** Expoauretoimpulsvear impedt naise should nat exceed 140 dB peek sound presaurelevd.

TheOSHA regulation hesan additiondl adionleve (AL) of 85dB(A) which dipulaesthet anemployer Sl
adminder acontinuing, efedive heating consavation proyamwhen the TWA vdueexcsadsthe AL. The
program mud indudeenvironmeantd monitaring, erployee natification, dosavation, an audiamdlric teding program,
heaing pratedtors training programs and recorckegaing reuiramants: All of thesedtipulaionsareinduded in 29
CHR 191095, paragrgphs(c) through (0).

Whenwarkersareexposad to naiselevdsin excess of the OSHA PEL of 0dB(A), feesbleengnesingar
admindraiveconrdsshdl beimplemented to redicethewarkers expoarelevds Also, acontinuing, efedtive
heating consavation program ddl dso beimpamented

VI. RESULTSAND DISCUSSON

Duingthe Uy nasesurvey, onthefirg day of sampling, dl of the pgper cutterswearein opaaion. Hovever, onthe
ssoond day of sampling, the Clark-Aliken auitter tore gpart one df itsfiber gearsand thus did nat oparatefor modt of
theaght hour shift. Thisssedpitousoocurancedlonsoneto view thenoseeffedsof thispaticuar peper cutter
ontheentirecutter area. Becausedf thishgppening, the sampling resuitsfrom bath surnvey pericds are presanted
Spaaeby day. All mechineswerein oparation during thepost endosre surnvey pariod.

Theraadtsd theareasamdingaegvenin Tabe 1 Thely deadhoved A-waghted vduesaf 108dB(A), while
the odave bend andlyssdamondrated thet the mganity of the sound energy wissin the micHrequancy rangefrom
2501t04,000 Hatz (Hz). TheNovamber reslits however, wereonthearder of 95 dB(A) with acorresponding
redudioninthemicreouency soundintensiies Thesetwo sasof nise detawereteken intheexadt samelocation
aound the Clark-Aiken paper autter. The papa’sbessweaght wes differant during thetwo messuramant pariods
Thethidknessof the peper isrdleded in the bessweght with the thicker peper having agredler bessweght. The
weaght was 146 Ibsduring the Uy nasesrvey and anly 119 1bsduring the November messreamatt paiod



Howeve, thisdfferencewas patidly compansated by thefact thet two rdllsaof the 146 Ibs peper werebang aut
Smutaneody in Uy, whilethreerdlsaf 119 llbs pgper wereaut & onetimein Novebe.

Tabe2 conanstheresitsfromthefour daysof parsond nosedosimeter sampling from thetwo messremant
paiods Aswesdated ealie, it hould be noted thet the peper cutter #20 dd drip one o itsdrive gearsonthe
ssoond cy of the Uy survey and, therdfare, did nat gperatefor modt of thewark dhift. During the Uy
messremat, thenaisedosmae TWA vauesfor thefird day ranged fron 86to 91 dB(A). Howeve, theresLits
fromday two exhibit acondgat 2to 3dB(A) redudioninthe TWA resits Thus it did gopear from thesefindings
thet the Clak-Aiken peper autter dd influencethendseevironmant of thesmdl autter asleawhenit wasin
oparation. After theinddlaion of theratary knifeladeendoaLre, the Novamber nasesurvey wasconduded. The
TWA vauesreoorded during bath days of the ssoond Survey weresmilar tothefirs day of messramantsdotaned
indUy. They rangefram86to R dB(A). When anelooksat acompaison of thefird daysdf thetwo surveys then
itissenthet fived theseven TWA vduesreoorded werelessfaloning theinddlation of theoylinder exdoare But
theredudion inthedosmaer vauesisnat nealy of thesamemegnitude astheresLits dosaved when the Stionery
soudlevd meter wesussd

Thisgoperat dsregpancy in nasevaues paintsout the nead to be careful when desaribing thenoiselevdsfoundina
work areaas gpposad to the noise expoaures acarued by awarker. Thelevdsof noise produced by thisparticular
peper autter werereduoed sUbstantidly by endosing theknifelade with the oylinder guerd

The13dB(A) redudion represantsgopraximatdly afivefdd chengeinlevd because of themethameticsinvavedin
usng alogaithmic scde (dedbds). However, theworkers noiseexpoauresremainad neally thesame The TWA
vadussweareather 0 or 91 dB(A) onthedaystia the cuiter was oparaing, regardess of whether theoylinder guard
weasinplacear nat. Thesefindingsdo nat meen thet theendosurewesingfedtive Thepatentid for noise
ovaexpoareto thewarkersopaaing thisparticllar autter and theworkersin theimmedide areahasbemn
recuoed. It mugt beramembared thet these naise sapling resLitsweareteken at differant times with different autter
oparaors doing differant cutting oparationson different kinds of peper. Theelatter vaiadleshaveto befigured into
the"expoareequetion’ eswdl asjud thenoielevd vaidde Thefad thet 5 of the 7 dosmeer reedingson thefirg
ey of theNovemba sound Survey werelessthen the TWA vaues dotaned prior toingdlation of theoylinder guard
showshow thedrangein anepeper autter effected theentirerow of peper auiters: Oneadditiond bendit of the
ingdlation of thecylinder guard isthet an exposed ratary knifebladeisnow covered, reduding the possibillity of
acddatsandinuies

VII. CONCLUS ONSAND RECOMMENDATIONS

A noiehezard wesfound toexid inthesmell outter areadf themill. Bventhough thecylinder exdosurewesfound to
bedfediveinreduangthenaselevd of the ark-Aiken peper auter, theovadl expoaLre vaduesdataned duing
thenasesrveyswaeconsdently inexcessof 85 dB(A). Dooumented naiseexpoares of thismegritude are
regulated by OSHA'sHearing Consavaion Amendmant found in 29 CHR 191095, Thenaiseexposuresin
exaessaf AB(A) aeinexaessof the OSHA PEL fornoise All ndsemessremantswarein excessd the
NIOSH Recommanded ExpoareLimit and the ACGIH TLVs

Basad upon the detadatained inthiseva ution, werecommeand thet:



1. Champion Intemdiond continueto pursue enginesring contralswhich can be added to thispeper autter to hdp
further reducethe naiseleve sproducad by itsaperation. Thiscould indudetheusedf nonmetlic divegears
whichwould redicethe"danging’ sound heardintheautter. Alo, thefilling of thehdllow knifeblade coflinder
with alighiweight acoudticdl materia may help to reduce the resonence phenomeanon nated during the November
auvey. Thehdlow oylinder ssamed to amplify thedanging sound produocad by the diivegears

2. Theued theinthousedesgned ratary bladeendoaure should be pursued for ather mechinesof thesametype
whichwill further reducethe naiselevd sfound around these peper auiters

3. Andfedtivehearing consavation program should be aggressively pursued by by compery. Onepasonshould
beputin dargeto overssethe vaious agpedts of the program to meke surethet dl partionsof theprogramare

bang putinio operation.
4. Theused heaing pratedtion devices (HPDS) should be expanded toindudedl peoplewho haveressonto bein

thegmdl cutter area. Thisshoud indudeworka's Supavisory persond, and anyonedsewho viststheares,
regadessof thetimegpat inthelocation

5. Raraning of personnd inthe proper usedf HPDsiswaranted. Duning theevauetion, it was nated severd times
thet warkeswearenat propaly insating thar HFDs  Inoneingance an EA R acoudticd foem plugwes
acosaved inaworke’sear inaddewayspastion. Thisworker wesreoaving vay little if any, attenuetionfrom
thiseaplug

6. Reevduaion of thispgper autter and any ather peper autter Should be condudted fallowing any dangesintie
equipmat or inthework pradices used in oparaing theequipmeant to asoarttainif thendiselevdsandlar
expodreshavechangad dso.
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Champion Intametiond Corporation
Hamilton, Ohio
HETA 86437
TABLE1
AreaSound Levd Mesauremants Teken Near Clark-Aiken Paper Cutter
(dl vduesaereported in deabds

OCTAVE BANDS (kHZ)

008 006 012 025 050 100 200 400 800 Cwg Awg

*D 85 83 0 o7 101 97 100 % o1l 106 105
* 85 87 a1 9 102 102 14 9 109 108
*3 - 79 81 87 R 83 a1 3 78

*4) - 78 3 83 A 39 a1 A
*Condiions

(D y, 1987; Cutter gperating with no peper, 740fedt par minute

() Jy, 1987; Cutter operaing with peper, 740 fedt par minute
pepar’'sbeasweaght = 1461bs

(3 Nov., 1987; Cutter oparating with peper, 650 fedt par minute
pepa’'sbeasweaght =1191bs

(@ Nov., 1987; Cutter oparating with peper, 740 fedt per minute
pepa’'sbeasweaght =1191bs



Champion Intametiond Corporation
Hamilton, Chio
HETA 86437

TABLE2

Rarsond Nase Dosmeer Reaultsfrom Sl Cutter Area
(dl vauesarereported indB(A) as8-hour TWA'Y

Ly Suvey November Srvey
JOB LOCATION Day1 Day2 Day1 Day2
peper cutter #15 870 847 859 864
peper cutter #15 807 877 876 6.1
peper cutter #19 808 877 888 874
peper cutter #20 03 89 916 908
peper cutter #20 912 879 04 898
peper cutter #22 09 833 873 830

aaneopaaor 864 861 872 908



